Objective: To study whether oral psoralen-UV-A (PUVA) with a portable tanning unit at home is as effective as hospital-administered bath PUVA in patients with chronic hand eczema.
T HE TERM HAND ECZEMA
plies an inflammation of the skin (dermatitis) that is confined to the hands. It tends to run a long-lasting and chronic relapsing course. Hand eczema is considered a common condition, with a 1-yearprevalenceofabout10%amongadults in the general population. 1, 2 It is more common in women than in men, with a femalemale ratio of around 2.
2, 3 The reasons for this sex difference are unknown, although the greater exposure of women to wet work is probably significant. Water is a contact irritant and thereby an exogenous factor contributing to hand eczema. An atopic diathesis is a major endogenous factor. 4 Because of this high prevalence, most practicing dermatologists are consulted every day by patients with hand eczema, and every day these dermatologists have to make a decision about the available treatment options. One treatment option is psoralen-UV-A (PUVA): administration of psoralen, either oral or local (as a hand-bath soak, or applied as a gel or cream), and subsequent irradiation with UV-A. The PUVA treatment is well established, and its efficacy in hand eczema has been demonstrated by randomized controlled trials. [5] [6] [7] [8] [9] Its effect results from inhibition of DNA synthesis due to photoadducts between psoralen and pyrimidine bases. [10] [11] [12] The availability of cheap, portable UV-A tanning units, and the presumed convenience of PUVA treatment at home, with less interference in daily activities, less time off work, and less travel cost, prompted us to study the efficacy of this modality in comparison with conventional hospital-administered bath PUVA among patients with chronic hand eczema. We expected to demonstrate equal clinical efficacy.
The protocol, including the dosage schedule, for the home PUVA treatment had been established as a successful modality in a large regional hospital with a specialized hand eczema clinic.
METHODS

INCLUSION AND EXCLUSION CRITERIA
In 2 university hospital outpatient clinics, all consecutive adult patients seen during an 18-month period who met the following criteria were eligible for randomization into the trial: (1) chronic bilateral or unilateral hand eczema of at least 1 year's duration, (2) at least 2 relapses or more than 3 consecutive weeks with visible signs in the last 3 months, and (3) moderate to severe hand eczema with a hand eczema severity score at the start of the study of at least 6 (sum of severity ratings of 0 to 3 on the following aspects of hand eczema: vesicles, erythema, desquamation, infiltration, fissures, itch, and pain; range, 0-21; higher score indicates more severe hand eczema). 5 Exclusion criteria were as follows: (1) active eczematous lesions on other parts of the body; (2) unallowed concurrent medication, such as medication causing photosensitivity and anticoagulants; (3) unallowed past medication, such as treatment with cytostatics or ionizing radiation or PUVA of the hands less than 6 months before the start of the study; (4) other forms of photosensitivity; (5) alcohol abuse; (6) liver dysfunction, renal dysfunction, congestive heart failure, hypertension, or epilepsy; (7) malignant or premalignant skin tumors; and (8) pregnancy or planning to become pregnant.
The patients' dermatologists enrolled the patients and referred them to one of the trial's dermatologists.
Written informed consent was obtained from all patients. This trial was approved by both hospitals' medical ethics committees and was conducted in compliance with the Declaration of Helsinki.
RANDOMIZATION
On the basis of equal efficacy (not exceeding a 1-point difference), ␣=.05, ␤=.20, the sample size was calculated to be 140. Patients were randomly assigned by the trial's dermatologists to either of 2 treatments: 78 to oral PUVA at home (the "home" group) and 80 to hospital-administered bath PUVA (the "hospital" group). Computer-generated randomization lists with blocks of 4 were created by a secretary. Consecutive patients were given consecutive numbers on the list and randomized accordingly by the trial's dermatologists. The randomization sequence was kept concealed by the secretary until the end of the trial.
TREATMENT
The home group received 30 irradiation treatments, thrice weekly for 10 weeks, 2 hours after oral ingestion of methoxsalen, 0.6 mg/kg. A UV-A facial tanning unit (Philips HB171 or HB172; light intensity, 9 mW/cm 2 ; Royal Philips Electronics, Eindhoven, the Netherlands) at 15-cm distance and UVprotective eye goggles were used. The starting dose was 0.54 J/cm 2 (1 minute), increasing in 15 steps to a maximum of 8.1 J/cm 2 (15 minutes). To avoid toxic effects from sunlight, ingestion of methoxsalen and irradiation took place during the evenings. This procedure was performed by patients at home.
Detailed written instructions were given to the patients, who were instructed to mail on a weekly basis a form listing the irradiation dose they applied, as well as any side effects. When necessary, patients were contacted.
The hospital group received 20 biweekly irradiation treatments during 10 weeks, preceded by a 15-minute soak of the hands in a bath with trioxsalen, 0.2 mg/L. Subsequent UV-A irradiation of the hands was performed with a Waldmann PUVA 180 for the palms or a Waldmann PUVA 200 for the dorsa (Herbert Waldmann GmbH & Co KG, Villingen-Schwenningen, Germany. Starting dose depended on the minimal phototoxic dose or skin type, with a maximum of 0.59 J/cm 2 , and was increased in increments of 10% to 20%, depending on the individual's response, to a maximum dose of 20 J/cm 2 . Protection of the hands from sunlight was mandatory on the day of treatment. This procedure was performed by nurses at the outpatient clinic.
In both groups, only emollients were allowed as concomitant medication. Irrespective of the allocation to a treatment group, all patients received instruction and written information on hand care and avoidance of irritants.
OUTCOME AND ASSESSMENT OF OUTCOME
Hand eczema severity was assessed by one of the unblinded trial's dermatologists (trained in assessment of hand eczema). Patients were examined on 6 occasions: at randomization (T1), at 3 weeks of treatment, at 6 weeks of treatment, at the end of the 10-week treatment period (T2), at 4 weeks of follow-up, and at 8 weeks of follow-up (T3).
The primary outcome was observer-rated clinical assessment by means of a hand eczema score (evaluation of desquamation, erythema, vesiculation, infiltration, fissures, itch, and pain, each on a 4-point scale)
5 after 10 weeks of treatment. The secondary outcome was hand eczema score at 8 weeks of follow-up after completion of treatment. The tertiary outcome was travel cost and time off work, which were analyzed separately.
SAMPLE SIZE AND STATISTICAL ANALYSIS
The sample size of 158 patients was more than sufficient to ensure 80% power with an error risk of 5%. The statistical analysis was based on the intention-to-treat principle, using the "last value carried forward" method.
It was decided a priori that the observer-rated hand eczema scores in the 2 treatment groups at the end of the treatment would be compared by unpaired t test or, in case of a nonsymmetric distribution, by a nonparametric test.
RESULTS
PATIENTS
A total of 158 patients, 88 men (56%) and 70 women (44%), were randomized during an 18-month period: 70 (44%) from Amsterdam and 88 (56%) from Groningen. Average age was 42 years (range, 18-70 years; SD, 14 years; SE, 1.1 years). After randomization, 78 patients (49%) were assigned to the home group and 80 (51%) to the hospital group. A participant flow chart is provided in the Figure, as recommended by the CONSORT (Consolidated Standars of Reporting Trials) statement. 13 At the time of randomization (T1), the hand eczema score showed a normal distribution. The differences in hand eczema score between the groups at this point were During the treatment period, 33 subjects (21%) dropped out: 15 in the home group and 18 in the hospital group (P= .66; 95% CI, −0.17 to 0.11). The difference in hand eczema score at T1 between those who dropped out in the treatment period (8.8; 95% CI, 7.9-9.8) and the remainder (7.9; 95% CI, 7.5-8.3) was small and not statistically significant (P=.057; 95% CI, −0.027 to 1.9). The dropouts in the hospital group had on average a higher, but not statistically significantly different, hand eczema score than those in the home group: 9.6 vs 8.0 (P=.09; 95% CI, −0.24 to 3.4). During the follow-up period, 8 additional subjects dropped out. Their mean hand eczema score at the end the end of treatment (T2) (4.9; 95% CI, 1.6-8.2) was comparable with the mean score of the remainder: 4.2 (95% CI, 3.6-4.8), with P=.60 (95% CI, −1.9 to 3.2). In addition, their effect of treatment (as expressed in mean reduction of hand eczema score from T1 to T2) was comparable: 3.3 (95% CI, −1.2 to 7.7) vs 3.7 (95% CI, 3.0-4.4), with P= .75 (95% CI, −2.3 to 3.2). Additional features of the dropouts are presented in the "Comment" section.
Side effects occurred in both groups, such as temporary nausea in the home group and mild stinging in the hospital group. Only side effects that were a reason to discontinue were analyzed: 3 in the home group (all temporary nausea) and 1 in the hospital group (burn).
MAGNITUDE OF THE EFFECT
The average hand eczema score at T2 for the home group was 4.8 (95% CI, 3.9-5.6), and for the hospital group, 5.6 (95% CI, 4.7-6.4). The mean reduction in hand eczema score (clinical improvement) in the home group from T1 to T2, ie, during the treatment period, was 3.3 or 41% (95% CI, 2.4-4.1); the mean reduction for the hospital group was 2.5 or 31% (95% CI, 1.7-3.2). These reductions were statistically significant for both groups (PϽ.001). In addition, there was no statistically significant difference between them (P=.15; 95% CI, −0.31 to 2.0).
Between T1 and T2, 56 (72%) of the subjects in the home group improved their hand eczema score (for the individual patients, the reduction ranged between 0.5 and 11 points). In the hospital group, this number was 49 (61%) (a range of 0.5-11 points of reduction).
An analysis of the outcome in the patients who completed the follow-up, ie, ignoring the intention-to-treat principle, gave similar results: a significant improvement in both treatment groups, without a significant difference between the groups.
FOLLOW-UP
Average hand eczema score at T3 for the home group was 5.0 (95% CI, 4.2-5.8), and for the hospital group, 5.4 (95% CI, 4.5-6.3). Between T2 and T3, the average hand eczema score barely changed: the home group showed an increase of 0.19 (95% CI, −0.57 to 0.94), and the hospital group, a reduction of 0.19 (95% CI, −0.34 to 0.73).
These changes were not statistically significant for both groups: home group, P=.63; hospital group, P=.48. In addition, there was no statistically significant difference between them (P = .41; 95% CI, −1.30 to 0.54). However, individual changes could be large. The range of change in hand eczema score was −16.0 to 11.0 in the home group and −7.0 to 6.5 in the hospital group. In the home group, 15 (19%) showed an improvement of more than 1 point, and 18 (23%) worsened more than 1 point. These numbers were 15 (19%) and 14 (18%), respectively, for the hospital group.
An analysis of our data without the intention-to-treat principle resulted in similar findings: on average, minimal changes occurred during the period between T2 and T3 for both groups. There were no statistically significant differences over time and between groups.
COMMENT
METHODS
Two articles, describing nonrandomized controlled trials, have dealt with UV treatment of hand eczema at home. 14, 15 It has proved to be effective, safe, easy, and inexpensive. A self-performed telephone questionnaire among 37 private and university dermatology clinics in the Netherlands, mainly located in the Amsterdam and Groningen areas, disclosed that bath PUVA was used in 28 centers (76%). Therefore, bath PUVA was chosen as the comparator.
Blinding of the patient and the outcome assessor was not practically feasible: patients are aware of their treatment modality and assessors can easily identify a hand treated with bath PUVA because of its rim of pigmentation.
The irradiation dosages and schedules of the 2 groups were different; other (equal) dosages might have had a different impact. Our aim, however, was to compare 2 established protocols, not the possible variants of dosage. The 20 hospital treatments and 30 hospital treatments were existing standard protocols for the treatment of hand eczema. In addition, in an unpublished pilot study we found that 30 home treatments had the same efficacy as 20 hospital treatments.
DROPOUT RATES
The dropout rates between the groups were comparable. Also, no statistically significant differences could be found between dropouts and the remainder of the patients with regard to severity of hand eczema or effect of treatment. There were, however, differences in the reasons for dropping out. There was a higher dropout rate owing to a lack of efficacy in the hospital group (5 patients vs 1), and a higher rate in the home group because of side effects. The most frequently reported side effect was the well-known temporary nausea from ingestion of psoralens. 16 In addition, 1 patient experienced transient but severe influenzalike symptoms. 17 Treatment with PUVA can cause burning of the skin; this was a reason to discontinue treatment for 1 patient in the hospital group. We believe the dropout rate does not impair the ability to extend the findings of the study to a larger population. First, the dropout rates of both groups were comparably high. Second, we performed an intention-to-treat analysis, which, with regard to the efficacy measures, did not change our results.
EFFICACY
In comparing hospital-administered bath PUVA with oral PUVA at home, both had a similar decrease in hand eczema score (clinical improvement) at the end of treatment. This effect was maintained during an 8-week follow-up period after completion of the treatment. The decrease in eczema severity score can be considered clinically relevant, because it was substantial and because it resulted in a lower hand eczema score than was required for inclusion in the trial (the threshold). In addition, patients treating themselves at home had substantially lower travel costs and substantially less time off work. 18 
CONCLUSIONS
This study has demonstrated the efficacy of oral PUVA at home with the use of methoxsalen capsules and a portable commercial facial tanning unit, during a 10-week treatment period and an 8-week subsequent follow-up period. By performing treatment in the evening, the methoxsalen-associated sensitivity to sunlight was avoided. Its efficacy was comparable with that of the routinely practiced hospital-administered bath PUVA with trioxsalen. In addition, oral PUVA at home resulted in substantially lower travel costs and substantially less time off work. 
